Expression of the HPV E7 oncoprotein mimics but does not evoke a p53-dependent cellular DNA damage response pathway.
Acute expression of the human papillomavirus E7 oncoprotein in preimmortal human fibroblasts induces changes in the abundances of multiple cellular regulatory proteins. These alterations include a destabilization of the retinoblastoma tumor suppressor protein pRB, stabilization of the tumor suppressor protein p53, and increases in the level of the cyclin-dependent kinase inhibitor p21(cip1). Since the HPV E7 oncoproteins can interfere with several cell cycle checkpoints and similar alterations in the levels of pRB, p53, and p21(cip1) are also observed in a p53-dependent response to DNA damage, we investigated whether E7 expression triggers this signal transduction pathway. The results demonstrate that E7-mediated destabilization of pRB does not require p53 activity and is independent of the ability of E7 to induce apoptosis. Moreover, E7-mediated increases in p21(cip1) levels are largely p53-independent and involve stabilization of the p21(cip1) protein. In contrast the decreases in pRB expression in response to DNA damage involve transcriptional downregulation of RB gene expression.